Feb 22 05 08 : 4 1 p 



Karen B. Tripp, Rt.r.orney 713-S53-9410 



U.S. Serial Nu. 10/672,547 (Attorney Dkt: LlDQ:003Dl) 
Art Unit: 1711 

IN THE CLAIMS: 

Please amend claims 12-14, 16-18, 20-22, and 24-26 to read as follows: 



> 
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1 claim: 

1, (Canceled). 

2 (^.y A in co—n with fertita « 

Mb. -» <*— » ™^ ° 

acid, - a »>, ft«C **• - « «* ° f ^ " 

formulas: 



(a) 



(b) 



x-o-oc-c--rt~c-co-o-x 

RC.NOC-C C-CONCnR 



x-o-oc-c--?i-c-co-o-x 

I \ 

X-O-OC-C C-CONC„R 



(c) 

x-o-oc-c-n-c-co-o-x 
x-o-oc-c c-co-o-x 



(d) 

x-o-oc-c-N-c-co-o-x 

/ \ 
RC„NOC-C C-CONC n R 
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(e) 

X O-OC-C -N -C-CO-O-X 

/ \ 

X-O-OC-C C-CONC„R 



where X may be H, alkali, alkaline earth, ammonium-substituted radical, 
ammonium or transition metal; 
where n may be 1 to 10; and 

where R may be a Lewis base capable of donating a nonbonded pair of electrons. 

3. (Previously presented) A fertilizer comprising a chelating composition for 
application to soils, seeds or plants, said chelating composition comprising a 
modified iminodisuccinic acid, or a salt thereof, having one or more of the 
following formulas: 



(a) 



(b) 



X-0-OC-C-il--C-CCNO-X 

/ \ 
RCNOC-C C-CONC„R 



R 

X-O-OC-C-N-C-CO-O-X 
/ \ 
X-O-OC-C C-CONC„R 
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(C) 



(A) 



(«) 



c„ 

X-0-OC-C--N--C-CO-0-X 

/ \ 
x-o-oc-c c-co-o-x 



X-0-OC-C--N--C-CO-0-X 

/ \ 

RCaNOC-C C-CONC«R 



X-0-OC-C--N--C-CO-0-X 
/ \ 
X-O-OC-C C-CONC„R 



where X may be H, alkali, alkaline earth, ammonium-substituted radical, 
ammonium or transition metal; 
where n may be 1 to 10; and 

where R may be a Lewis base capable of donating a nonbonded pair of electrons. 

4. (Canceled). 

5. (Canceled). 

6. (Canceled). 

7. (Canceled). 

8. (Canceled). 

9. (Canceled). 

10. (Canceled). 
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11. (Canceled). 

12. (Currently Amended) A compound used as a fertilizer additive comprising at 
least one poly functional substitution on iminodisuccinic acid having the following 
formula: 



X-0-OC-C--N--C~CO-0-X 
/ \ 
RC„NOC-C C-CONC„R 



where X is II, alkali, alkaline earth > ammonium-substituted radical, ammonium 
or transition metal; n is 1 to 10, and R is a Lewis base capable of donating a 
nonbonded pair of electrons, wherein said compound is synthesized by a synthesis 
comprising the steps of: 

(a) adding an acid anhydride or lactone to a first polyfunctional amine, and 
allowing same to react to form a N-polyfunctional acid common name amide; and 

(b) adding water, M e (OH )> alkali metal hydroxide, and a second 
polyfunctional amine to said N- polyfunctional acid common name amide and 
allowing same to react to form an imino di N- polyfunctional acid common name 
amide. 

13. (Currently amended) A compound used as a chelating agent in a concentration of 
1/10* to 1 part, where a is less then 10, or 1.0 x 10" 9 Molar to 3 Molar, wherein 
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said compound comprises at least one poly functional substitution on 
irninodisuccinic acid having the following formula: 



where X is H, alkali, alkaline earth, ammonium-substituted radical, ammonium 
or transition metal; n is 1 to 10, and R is a Lewis base capable of donating a 
nonbonded pair uf electrons, and wherein said compound is synthesized by a 
synthesis comprising the steps of: 

(a) adding an acid anhydride or lactone to a first polyfunctional amine, and 
allowing 

same to react to form a N-poIyfunctional acid common name amide; and 

(b) adding waier, Me(OH fr alkali metal hydroxide,, an d a second 
polyfunctional amine to said N-polytunctional acid common name amide 
and allowing same to react to form an imino di N- polyfunctional acid 
common name amide. 

14. (Currently amended) A compound used for application to soils, seed, or plants, 
wherein said compound comprises at least one poly functional substitution on 
irninodisuccinic acid having the following formula: 



X-O-OC-C-N-C-C0-0-X 
/ \ 
RCnNOCNC C-CONC rt R 
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X^O-OC-C--N--C-C(>00( 

/ \ 

RCnNOC-C C^CONC n R 



where X is H, alkali, alkaline earth, ammonium-substituted radical, ammonium or 
transition metal; n is 1 to 10, and R is a Lewis base capable of donating a nonbonded par 
of electrons, and wherein said compound is synthesized by a synthesis comprising the 
steps of: 

(a) adding an acid anhydride or lactone to a first polyfunctional amine, and 
allowing same to react to form a N-polyfiinctional acid common name amide; and 

(b) adding water, Me(OH), alkali metal hydroxide, and a second 
polyfunctional amine to said N- polyfunctional acid common name amide and 
alluwing same to react to form an imino di N- polyfunctional acid common name 
amide. 

15, (Canceled). 

16. (Currently amended) A compound used as a fertilizer additive comprising at 
least one poly functional substitution on iminodisuccinic acid having die following 
formula: 



x-o-oc-c--n~c~co-o-x 

/ \ 

X-O-OC-C C-CONC„R 



- - J 
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where X is H 7 alkali, alkaline earth, ammonium-substituted radical, 
ammonium or transition metal salts, n is.l lo 10, R i$ a lewis base capable of 
donating a nonbonded pair of electrons, and Mo is selected from tho alkali metal s , 
and wherein the synthesis of said compound comprises the steps of: 

(a) adding an acid anhydride or lactone Lo a first polyftmctional amine, and 
allowing same to react to form a N- polyfunction^ acid common name amide; 
and 

(b) adding to said N-polyfunctional acid common name amide, water, a 
second polyftmctional amine, an acid anhydride or lactone* an M e (OH), alkali 
metal hydroxide, and allowing same to react to form said compound. 

1 7. (Currently amended) A compound used as a chelating agent in a concentration of 
)/10° to I part, where a is less then 10, or 1.0 x 10' 9 Molar to 3MoIar, said compound 
comprising at least one poly functional substitution on iminodisuccinic acid having 
the following formula: 







x-o-oc-c-i 


d-c-co-o-x i 


/ 




X-O-OC-C 


C-CONC n R i 



where X is H, alkali, alkaline earth, ammonium-substituted radical, ammonium or 
transition metal salts, n is.l to 10, K is a lewis base capable of donating a 
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nonbonded pair of electrons, and Mo is - 




7 wherein 



the synthesis of said compound comprises the steps of: 

(a) adding an acid anhydride or lactone to a first polyfunctional amine, and 
allowing same to react to form a N- polyfunctional acid common name 
amide; and 

(b) adding to said N- polyfunctional acid common name amide, water, a 
second polyfunctional amine, an acid anhydride or lactone, an Mo(OH), alkali 
metal hydroxide, and allowing same to react to form said compound, 

18. (Currently amended) A compound used for application to soils, seed, or plants, 
said compound comprising at least one poly functional substitution on 
iminodisuccinic acid having Ihe following formula: 



where X is H, alkali, alkaline earth, ammonium-substituted radical, ammonium or 
transition melal salts, n is. 1 to 10, K is a lewis base capable of donating a 
nonbonded pair of electrons, and Mo iu selected from tho alkali motalc ? wherein 
the synthesis of said compound comprises the steps of: 




/ 



\ 

C^CONC n R 



X-O-OC-C 
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(a) adding an acid anhydride or lactone to a first polyfunctional amine, and 
allowing same to react to form a N- polyfunctional acid common name 
amide; and 

(b) adding to said N- polyfunctional acid common name amide, water, a 
second polyfunctional amine, an acid anhydride or lactone, an Mo(OH), alkali 
metal hydroxide, and allowing same to react to form said compound. 

19. (Canceled). 

20. (Currently amended) A fertilizer additive comprising at least one poly functional 
substitution on iminodisuccinic acid having the following formula: 

: x-o-oc-c--n-c-co-o-x : 

i / \ i 

: x-o-oc-c c-co-o-x : 



where X is R, alkali, alkaline earth, ammonium-substituted radical, ammonium or 
transition metal salts;, where n is 1 to 10; where R is a Lewis base capable of 
donating a nonbonded pair of electrons, wherein the synthesis of said fertilizer 
additive comprises the steps of : 

adding malcic anhydride or malic acid to M e (OH ) alkali metal hydroxide + 
polyfunctional amine + water, and allowing same to react to form the N, N- 
disuccinicarmno(: functional group). 
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21. (Currently amended) A chelating agent in a concentration of 1/1 0 a to 1 part, 
where a is less than 10, or, or LO x 1 0" 9 Molar to 3 Molar, wherein said chelating 
agent comprises at least one poly functional substitution on iminodisuccinic arid 
having the following formula: 



X-O-OC-C--N--C-CO-O-X 
/ \ 

x-o-oc-c c-co-o-x 



where X is H, alkali, alkaline earth, ammonium-substituted radical, ammonium or 
transition metal salts; where n is 1 to 10; where R is a Lewis base capable of 
donating a nonbonded pair of electrons, and wherein the synthesis of said 
chelating agent comprises the steps of : adding maleic anhydride or malic acid to 
Me(OII) alk ali metal hydroxide + polyfunctional amine + water, and allowing 
same to react to form the N, N-disuceinicamino(:functional group). 

22. (Currently amended) A compound used for application to soils, seed, or plants 
comprising at least one poly functional substitution on iminodisuccinic acid 
having the following formula: 



X-0-0C-C--N-C-C0-O-X 

/ \ 
x-o-oc~c c-co-o-x 
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where X is H, alkali, alkaline earth, ammonium-substituted radical ammonium or 
transition metal salts;, where n is 1 to 10; where R is a Lewis base capable of 
donating a nonbonded pair of electrons, wherein the synthesis of said compound 
comprises the steps of : adding nialeic anhydride or malic acid to Me(©&) alkali 
metal hydroxide + polyfunctional amine + water, and allowing same to react to 
form the N, N-disuccinicaniino(;fuiiUioiial group). 

23. (Canceled). 

24. (Currently amended) A fertilizer additive comprising at least one poly functional 
substitution on iminodisuccinic acid having the following formula: 



X-O-OC-C-N-C-CO-O-X 
/ \ 
RC n NOC-C C-CONC n R 



where X is H, alkali, alkaline earth, ammonium-substituted radical, ammonium or 
transition metal salts; where n is 1 to 10, where R is a Lewis base capable of 
donating a nonbonded pair of electrons; wherein the synthesis of said fertilizer 
additive comprises the steps of : 

(a) adding acid anhydride or lactone to a first polyfunctional amine and 
allowing same to react to form a N- polyfunctional acid common name amide; 
and 
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(b) adding to said N- polyfunctional acid common name amide, water + 
ammonia + alkali, metal hydrgxide^nd allowing same to react to fonn 

an N,N~ amino polyfunctional acid common name amide. 

25. (Currently amended) A chelating agent in a concentration of l/10 a to 1 part, where a 
is less then 10, or 1.0 x lO^Molar to 3 Molar, sdd chelating agent comprising at least " 
one poly Junctional substitution on iminodisuccinic acid having the following 
formula: 



X-O-OC-C-N-C-CO-O-X 
/ \ 
KCnNOC-C C-CONCnR 

- - - - mi , „ w ! 

where X is H, alkali, alkaline earth, ammonium-substituted radical, ammonium or 
transition metal salts; where n is 1 to 10, where R is a Lewis base capable of 
donating a nonbonded pair of electrons; and wherein the synthesis of said 
chelating agent comprises the steps of : 

(a) adding acid anhydride or lactone to a first polyfunctional amine and 
allowing same to react to fonn a N- polyfunctional acid common name amide; 
and 

(b) adding to said N- polyfunctional acid common name amide, water + ammonia 
+ M e( OH), alkali metal hydroxide^ and allowing same to react to form an N,N- 
amino polyfunctional acid common name amide. 
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26. (Currently amended) A compound used for application to soils, seed, or plants 
comprising at least one poly functional substitution on iminodisuccinic acid having 
the following formula: 



X-O-OC-C-N-C-CO-C-X 

/ \ 
RC„NOC-C C-CONC„R 



where X is H, alkali, alkaline earth, ammonium-substituted radical, ammonium or 
where X is H, alkali, alkaline earth, ammonium-substituted radical, ammonium or 
transition metal salts; where n is I to 10, where R is a Lewi* base capable of 
donating a nonbonded pair of electrons; and wherein the synthesis of said 
compound comprises the steps of : (a) adding acid anhydride or lactone to a first 
polyfunctional amine and allowing same to react to form a N- polyfunctional acid 
common name amide; and (b) adding to said N- polyfunction* acid common 
name amide, water i- ammonia + M o(OH), alkali metal hydride, and allowing 
same to react to form an N,N- amino polyfunctional acid common name amide. 

27. (Canceled). 

28. (Previously presented) A fertilizer additive[s] comprising at least one poly 
functional substitution on iminodisuccinic acid having the following formula: 



X-0-OC-C-N--C-COO-X 

/ \ 

X-O-OC-C C-CONC„R 
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where X may be H, aUraU, afcaiine eanit, — «** 
^m or transition whet, n ma, be Uo .0; who* R may be a iew* 
capabie of donating a nonbonded pa, of ~; wborein rhe aynrhesis of 
said fertilizer additive comprises the steps of: 

„ addi„ B an acid armydride or iactone to a firs, ***** — - 
all owing same » react to font, anN- po.yfunctiona. acid common name am* 

W adding to said N- polyfnncdonal acid common name amide, wator. 

^aia + maieic anhydride or -Id. acid **> and a,,owin S same to react » 

form said fertilizer additive. 

29 (Pre^y presented, A chCahng agent in a concentration of ./.0' » ^ 
where a is less then 10, or 1.0 X .0* Mo.„ ro 3 Molar, aaid cbeiatu* a*n. 
comprising - Icaa. one poly mactiona! substitution on iminod.aucci.nc acid M 
the following formula: 



X-O-OC-C-N-C-CO-O-X 

/ \ 
X-O-OC-C C-CONC n R 



wnere X may be H, alkali, alkaline earth, ammonium-substituted radical, 
a^um or transition metal; where n may be 1 to where R may be a lewis 
b ase capable of donating a nonbonded pair of electrons; wherein the synthesis of 
said chelating agent comprises the steps of: 
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(a) adding an acid anhydride or lactone to a first polyfunctional amine aad 
allowing same to react to form an N- polyfunctional acid common name arnide; 

(b) adding to said N- polyfunctional acid common name amide, water, 
ammonia + 

maleic anhydride or maleic acid (salt) and allowing same to react to form said 
chelating agent 

30. (Previously presented) A compound used for application to soils, seed, or 
plants, said compound comprising at least one poly functional substitution on 
iminodisucuinic acid having the following formula: 



X-O-OC^C-N-C-CO-OOC 
/ \ 
X-O-OC-C C-CONC„R 



where X may be H, alkali, alkaline earth, ammonium-substituted radical, 
ammonium or transition metal; where n may be I to 10; where R may be a lewis 
base capable of donating a nonbonded pair of electrons; wherein the synthesis of 
said compound comprises the steps of: 

(a) adding an acid anhydride or lactone to a first polyfunctional amine and 
allowing same to react to form an N- polyfunctional acid common name amide; 

(b) adding to said N- polyfunctional acid common name amide, water, 
ammonia + maleic anhydride or maleic acid (salt) and allowing same to 

react to form said compound. 
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31. (Canceled). 

32. (Previously presented) A fertilizer additive comprising imirtodisuccinic acid 
having the following formula: 



: x-o-oc-c--N--c~co-oot : 
S / \ j 

! x-o-oc-c c-co-o-x j 

I i 

where X is H, alkali, alkaline earth, ammonium-substituted radical, ammonium or 
transition metal salt. 

33. (Canceled). 

34. (Previously presented) An irninodi$uccinic acid used for application to soils, 
seed, or plants having the following formula: 



: xo-oc<:--n--c-c<>o-x : 

; / \ j 

: x-o-oc-c c^co-o-x ; 

where X is H, alkali, alkaline earth, ammonium-substituted radical, ammonium or 
transition metal salt 

35. (Previously presented) Nonptaosphate fertilizer additives comprising 
iminodisuccinatcs. 
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